Abstract. Functional coatings such as anti-reflection (AR) and self-cleaning have been applied on cover glass of photovoltaic cells. The aim of this study is to fabricate a hydrophobic anti-reflective coating that can be deposited on the cover glass of a solar cell system. The double-layer AR coatings with various sized silica nanoparticles (NPs) were fabricated on slide glass substrate by solgel process and spin-coating process. The morphology of the AR coatings was investigated by a field emission scanning electron microscope, and atomic force microscope, respectively. The contact angle measurement was performed to confirm the hydrophobic surface. The optical properties of the AR coatings were characterized by UV-visible spectrophotometer. As results, the transmittance of 100 nm silica NPs/7 nm silica NPs coating thin layer exhibits 1.8% higher than one of the bare slide glass substrate per single side coating in the visible light range. The 30 nm silica NPs/150 nm silica NPs coating thin layer exhibits hydrophobic characteristic with contact angle of 133.6 o .
Introduction
The covering of a Si solar cell system is made of glass or plastic. They reflect from 4% to over 6.5% of normally incident light on each air/substrate interface. An antireflection (AR) coating on a covering is used to increase the efficiency of a solar cell system. The silica film has attracted attention due to its low refractive index and low surface scattering, which could enhance the light transmittance. The silica coated glasses are always used in cover glass of solar cells to maximize the sunlight through the glass and to improve the utilization rate of solar energy [1, 2] . For outdoor applications, not only high transmittance for visible light range but also self-cleaning property is desirable [2] . Hydrophobic materials derive their self-cleaning properties from their high water contact angle which causes water on its surface to form spherical-like droplets that easily roll off carrying away dust and dirt (Lotus-Effect) [3] . The main AR method for most practical applications is a multilayer construction yielding destructive interference in light reflected from interfaces between the different refractive-index layers [4] . Among many available bottom-up technologies, colloidal self-assembly using monodispersed silica NPs is a promising approach as it is simple, fast, and inexpensive [5] .
Experimental Details
The silica NPs sols were synthesized with TEOS (TetraEthylOrthoSilicate), ethyl alcohol, ammonium hydroxide solution, 2-propanon, and DI water. The hydrophobic surfaces are prepared by spin-coating process with diluted solution of methyl alcohol and 1H, 1H, 2H, 2H-Perfluorodecyltrimethoxysilane on silica NPs coating/slide glass.
Results and Discussion
The transmittance curves of the double layer silica NPs AR coatings were shown in Fig. 1 . The average transmittance of the hydrophobic AR coatings using silica NPs exhibits 1.3% ~ 1.8% higher than one of the bare slide glass, 90.0%, in the visible light range. The average transmittance of the single layer 100 nm silica NPs was 90.5% which was comparable to the one of the bare slide glass. 
Conclusion
The hydrophobic anti-reflective coatings were fabricated with various sized silica nanoparticles on slide glass. The transmittance of slide glass is improved by silica nanoparticles coating by 1.3% ~ 1.8% per single side coating.
